Leachates are known to contain dissolved or suspended solid materials which may be toxic when it finds its way to water bodies or land meant for agricultural purposes. The study however investigated the physicochemical properties, anions and heavy metal composition of leachates from the solid waste dumpsite at Onitsha, Anambra State, Nigeria so as to ascertain the level of contamination by comparing values obtained with the FEPA/WHO standards. Analyses were carried out using leachates obtained from two portions of the sites marked active site and abandoned site (withdrawing dumpsite). The result of the physicochemical analysis revealed that there was significant increase at p<0.05 of mean values of Electrical Conductivity (EC), Total Dissolved Solid (TDS), Total Suspended Solids (TSS), Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD) and Total Hydrocarbon Content (THC) of the active site when compared to values from the abandoned site. Analysis has shown that leachate from the active site is a potential source of heavy metal poisoning and a source of pollution with potential effect on the environment and neighboring underground water if the present trend is not controlled.
Introduction
Municipal solid wastes (MSWs) are regarded as those wastes that arise from households as well as wastes that do not contain hazardous materials originating from other producers whose nature and composition resembles wastes arising from households (Słomczyńska and Słomczyński, 2004) . Waste land filling continues to be the main and most common method of disposal of municipal solid wastes in Nigeria and in most part of the world. Landfill is a practice adopted as a substitute to ocean out-falls of sewage, domestic and industrial waste after the outlawing and termination of the latter due to its effect on the lives in the ocean (Ogundiran and Afolabi, 2008) . The ocean outfall Ifemeje Jonathan C., Udedi Stanley C., Nwaka Andrew C., Lukong Colin B., Olisah M.C. and Egbuna C. / International Journal of Environmental Pollution and Solutions (2016) Vol. 4 No. 1 pp. 1-9 2 causes introduction of pollutants into the food-web through bioaccumulation, changes in the biotic diversity and introduction of persistent organic compounds (e.g. polycyclic aromatic hydrocarbons (PAHs)) into the marine environment (Ogundiran and Afolabi, 2008) . However, with the termination of ocean outfall, especially in USA in 1992, as a result of ocean Disposal Ban Act of 1988 (De Zuane 1990; Adriano 2001 ) and the European Union under the Urban Waste Water Treatment Directive (European Union, 2000) , waste disposal on land especially the landfill method as an alternative has been on the increase.
Leachates arise as a result of the infiltration or precipitation of the interior of landfill, but at the same time water present in the wastes are released in different processes taking place in a landfill which all contributes to the generation of leachates (Słomczyńska and Słomczyński, 2004) . In another perspective, according to dictionary of environmental sciences, leachate refers to liquid material that drains from land or stockpiled material and contains significantly elevated concentration of undesirable material (dissolved or suspended) derived from the material that it has passed through. There are several factors affecting the composition of leachates and their production. According to Johansen and Carlson (1976) , the most important of these are solid wastes composition, operation mode of a landfill, climate and hydro-geological conditions as well as those activities inside the landfill (biochemical activity, moisture, temperature, pH and age of landfill). The above mentioned factors vary considerably from landfill to landfill.
In most cities in Nigeria, co-disposal of different types of wastes in open and unsecured dumpsites and non-sanitary landfills is a common practice (Adewuyi and Opasina, 2010) . Wastes recklessly abandoned on lands results in lands getting enriched in salts and trace metals thereby posing threat to the environment (Adewuyi and Opasina, 2010) . Dumped soil wastes are exposed to precipitation from rain or waste itself. As the liquid flows through the dumpsite, salts, organic and inorganic compounds are trapped in the leachates which pollutes the aquifer and other areas when they finds its way to them (Adewuyi and Opasina, 2010; Momoh et al., 2013) . Dangerous chemicals like PAHs and organic micro pollutants often found in leachate are assimilated by aquatic species, plants and passed through food chain and bioaccumulate in human on long term exposure (Adewuyi and Opasina, 2010) . Exposure to toxic substances to unsuspecting populace and those residing near contaminated dumpsite, has led to series of human health disorders which include organ dysfunction, agonistic and antagonistic effect, anaemia, reproductive, neurobehavioral and genetic disorders (Palmer et al., 2005; Ogundiran and Afolabi, 2008) .
Onitsha, the largest city in Anambra and one of the most populous cities in Nigeria is experiencing problems of municipal waste management, principally as a result of unplanned development, rural urban migration and natural increase in commercial and industrial activities within the city. So far this growth rate has not been matched by improvement in the quality of the urban environment. Instead, industrialization and commercial activities have caused an astronomical increase in the volume and diversity of solid waste generated in the city (Adewuyi and Opasina, 2010) .
Materials and Methods

Site Description
Onitsha municipal solid waste dumpsite is located at latitude 06º 6́ N and longitude 06º 48́́́ E (Fig. 1 ). The Dumpsite is surrounded by some industrial factories, gasoline stations, motor parks, automobile spare parts markets, automobile repair workshops, electrical parts market and hospitals (thus, the dumpsite receive wastes from domestic, industrial, medical and agricultural sources). Wastes deposited in the landfill are predominantly solid wastes. The choice of the leachates was based on the view that leachates in solid waste dump ultimately leak, percolate and contaminate the ground water; hence, its analysis can be an indication of environmental pollution.
Sample Collection
The samples for this study were taken from six sampling points across the dumpsite. At each sampling point, the pH was measured immediately and samples collected in acid washed glass Jar for heavy metal and physicochemical analysis. The dumpsite was divided into two the active site (labelled A) where waste dumping is still actively practiced and the dormant site (labelled B) with passive or withdrawing waste dumping. All sampling were obtained as composite mixture from different points at each site for proper representation. The glass jars were first rinsed with the leachate before sampling. The samples collected for heavy metals were preserved by the addition of 1.0 ml concentrated hydrochloric acid per liter of leachate sample. This is to adjust the pH of the sample to less than 2.80 so as to arrest microbial activities and prevent loss of the metals by precipitation and adsorption. The samples were transported to the laboratory in an ice bag and were kept in a refrigerator at a temperature below 4 °C till analysis were completed on them.
Methods
The pH of the sample was determined using glass electrode method with a standard calibrated pH meter. Electrical conductivity (EC) was determined using conductivity meter; Total Dissolved Solids (TDS), Total Suspended Solid (TSS), Chemical Oxygen Demand (COD), Biological Oxygen Demand (BOD) were determined using standard procedure (APHA, 1981) . Nitrate was determined by phenoldisulphonic acid method which on conversion to the alkaline salt gave a colour which concentration was measured spectrophotometrically at 410 nm (Taras 1950) . Phosphate was analysed colorimetrically as molybdophosphoric acid while chloride was determined using Volhard method (Jonnalagadda et al., 1991) . Sulphate was determined by turbidometric method of Butter and Chenery (1959) . Analysis of heavy metals were carried out using Buck Scientific Atomic absorption spectrophotometer after wet digestion with a mixture of HClO3 and HNO3 in the ratio of 1:2 to release the organic bound metals and those in particular or those adsorbed on particulates.
Statistical Analysis
The data obtained from the chemical analysis were subjected to descriptive statistical analysis and one way analysis of variance (ANOVA) and correlation were carried out using SPSS/PC+ package version 18 and differences between means were compared using Duncan's (1955) multiple range test.
Results and Discussion
The result of physicochemical properties of the leachate samples is presented in (Table 1 ). The result of the analysis showed that the mean pH for active dumpsite leachates is 8.53±0.03. This value was lower than that of the abandoned dumpsite 9.27±0.01 but above FEPA, (1991) and WHO, (1991) regulatory standards of 6.70 -7.00. The disruption of biological process as a result of pH imbalance may result to incomplete natural treatment and consequent pollution of the surrounding environments (Adewuyi and Opasina, 2010) . This could be because organism capable of degrading organic matter mostly work maximally at pH 7. Also the pH value indicated high alkalinity. According to Szpadt (1998) the ageing of a landfill is accompanied by increased quantity of leachates due to reduction in water holding capacity of wastes with consequent increase in alkalinity. The mean leachates conductivity, TDS and TSS for active site are 2802.00±1.00 µs/cm, 2527.00±5.77 mg/l and 110.45±0.02 mg/l respectively. These values were higher than that of the abandoned site and exceeded FEPA and WHO standards. The result suggests that environmental toxic substances within the abandoned dump sites with age could have possibly degraded and leached away, thereby making it a bit safer than the active dump site. The wanton increase in the values of conductivity, TDS and TSS revealed that the leachates contain high proportion of contaminants. The implication is that considerable amount of dissolved inorganic materials are present in the dumpsite and could be deleterious when it finds its way into living organisms. If this trend continues, it may lead to pollution of agricultural soils, vegetation and underground water within affected community. This view was further supported by the result of the COD and BOD of the sites. The result showed that the active sites mean COD and BOD values of 1879.10±1.33 mg/l and 568.16±0.10 mg/l respectively were higher than that of the abandoned site with mean COD and BOD values of 864.02 ± 0.02 mg/l and 243.19 ± 0.01 mg/l respectively. This supports the view that the active site is less degraded while the abandoned one is much degraded and thus having minimum amount of organic matter. This is in agreement with the observation of Xiaoli et al., (2007) that most organic chemical substances are either degraded through biochemical reactions in the landfill with water movement. The higher concentrations of COD and BOD observed for the dumpsite leachates showed that the dumpsite is particularly high in organic pollutants.
The THC result also follows the trend of COD and BOD. The result of anion concentration of dumpsite leachate is shown in (Table 2 ). The mean concentration of nitrate and phosphate in active dumpsite leachate is 5.41 ± 0.01 mg/l and 1.82 ± 0.02 mg/l respectively. These values were higher than the abandoned site but below the FEPA and WHO permissible limit The level of chloride (160.13±0.02 mg/l) and sulphate (62.01±0.01 mg/l) in the active dumpsite leachate is significantly higher (P<0.05) than the abandoned site (chloride (136.00±0.01 mg/l) and sulphate (38.88±0.03 mg/l)) but below FEPA/WHO limits. The higher level of anion concentrations in the leachates from the active dump site is an indication that the active site is not safe for biological interaction. Values are mean±standard deviation of triplicate determination; Values in the same row bearing the same superscript letters are not significantly different at p<0.05. * = (Adewuyi and Opasina, 2010) .
The mean values of heavy metals in dumpsite leachates were presented in Table 3 . The result shows that Fe and Zn were the most predominant metals in the dumpsite, 38.57 ± 0.01 mg/l and 2.27±0.01 mg/l respectively for active dumpsite and 26.74±0.04 and 1.13±0.02 mg/l respectively for abandoned dumpsite. Copper level was the lowest, 0.15 ± 0.01 mg/l for active site and 0.04 ± 0.01 mg/l for abandoned dumpsite. The concentration of heavy metals investigated in the dump sites were higher in the active site compared to the abandoned site which follows similar trend as discussed above. The values were significant at p<0.05 indicating that the active site could be a possible source of metal poisoning if not controlled or treated since the metals are not biodegradable. This observation suggests high possibility of heavy metal accumulation in leachates from the dumpsites which could represent a significant source of heavy metal pollution.
The correlation coefficient between the parameters investigated ( 
Conclusion
Onitsha has urban migration problems. The development of residential areas near the dumpsite with absence of proper waste management system poses health risk to the inhabitants especially the fact that drinking water from bore holes could be contaminated by underground runoffs from this dumpsites. However, waste management and treatment policy should be put in place by appropriate authority for landfill. Waste disposal must be controlled by pre-treatment before disposal and remediation process for the dumpsite should be initiated. Also, agricultural activities within this environment should be discouraged. 
